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^2 002 — 044000 



^ p 



r-'l/=^;i/«®VN"r*l*>&^^„ R2ii:R22» ^22^^23' Hl^Hz' ^32^%3 

, R4ii:R42» R42^R43Ji> •f-tl-rtl^^&^fef ^igl^t^^it Sr^l-jb^ ^Tttti^ 

il%^ST;i/^;i'a%L/<liTU-;i/S, *fc«BalBR22. ^23' %2' ^33' ^42' 




[^cff, Rj^, Rg^, Rg^, R4jii:-eti-^nM5iLT;!fc^^fett:>t^;v»&3tt-o R2 
2, R23, R32. R33. R42» R43»-etu-^*lM5ibT:?K^> M^IK:i'-6®|t:igr>«/=^r 
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m^m2] -m^ (2) 

/ VxHal 

Vj/n (2) 

Pi - NRll-^^^COOH 

i^fp. n li-IK^ (1) -e^^Lfeiiimm*??^*;, Hal iiy\n^f>M-?S:^L 



R22 R23 R32 R33 R42 R43 

</ V V 

HNR2i^^^^ CONRsi^'^*^ CONR4i^^^* COOP2 

(j^'t'-. ^111 ^21' ^22' ^23' ^31' ^32' ^33' ^41' ^42' ^^^/^2^^^ ""ISj^ ( 

[^b4] 



(a; 



Hal 

R22 R23 R32 R33 R42 R43 



V V V (4> 

Pi -NRii""^^ CONR21 CONRsi'^'^^ CONR41 -"^^ COOP2 
(^cfi, n, Rj^^, Rgj, Rgg, R23» R3i> 832* ^ss* R4i» 842' ^43' ^1' ^2' ^ 

118^ (5) 
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(^cfi, n, Rjj^, Rgj, R22' ^23, R31, R32» 833* ^^41' ^42' ^43' ^1' ^2' ^ 

(6) 



R22 R23 R32 R33 R42 R43 

y ^ 

Pi-NR2i^^^CONR3i-''^^CONR4i^ -COOH 



(^Pfi. R21, R22. R23' hv h2' ^33' ^41' «42' «43' ^^'^1 ^^sBT'^ 



Hal 



Vf/n 



HRiiN*^ ^COOP2 
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Hal 



R22R23 R32R33 R42R43 m 

y O V 

Pi-NR2i'^^^*^CONR3i^^'^CONR4i'^^^CONRli^^C00P2 



(^cti> n, ^22' ^^23' hv %2' ^33' ^41' ^42' ^43' ^1' ^2' ^ 

R43 



R3,_y^^, R5j^^o (9) 



'R22 
R23 

(^cfi, n, R^p R21. R22> ^23' hv «32' %3' ^41' ^42' ^^^43 ^® 

o 

[0 0 0 1] 

2j5:^ratill>^h>ffiiT"fe^;Wt;^^ (Histone deacetylase:HDAC) ISW^ife*!: 
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[0 0 0 2] 

*^^%0D^nv^>^jti:3»^^®^^». iixh>T-fe5^;Wb^^ (hat) 

icjcsti::^ b>(Z)r-fe^;Wbi:> }ixhym.r-^^Mmm (hdao KJ:^mr 

(Marks, P. A., Richon, V. M. , and Rifkind, R. A. (2000). Histone deacety 
lase inhibitors: Inducers of differentiation or apoptosis of transformed 

cells. J. Natl. Cancer Inst. 92, 1210-1216; Yoshida, M., Horinouchi, S. 
, and Beppu, T. (1995). Trichostatin A and trapoxin: novel chemical prob 
es for the role of histone acetylation in chromatin structure and functi 
on. Bioessays 17, 423-430)o m)kCm.WMitMtf^/v^M&^^i^^> Mklt 

ga:^^^m> ^mm. (Oarkln-Rattray et al. Proc. Natl. Acad.Sci 

.USA 93, 13143-13147, 1996) ^ (DmM ' ^WM. $ lCliJt^^?^i^lCfe J-J 
^ '-mA<D^^it (Dion et al.. Virology 231, 201-209, 1997) , ^ 
Xi!k^^<D^m%^ (Chen et al., Proc. Natl. Acad.Sci. USA 94, 5798-5803, 

1997) >&if#^:&^5M%l^;*^tlTV^So 
[0 0 0 3] 

nil. ^mx^tm^M^'xmt(^^Mt. bT®^^1^s:at•rv^< oa^®hdacpi^ 

^(Nakajima, H. , Kim, Y. B. , Terano, H. , Yoshida, M., and Horinouchi, S. 

(1998). FR901228, a potent antitumor antibiotic, is a novel histone dea 
cetylase inhibitor. Exp. Cell Res. 241, 126-133; Saito, A., Yamashita, T 
., Mariko, Y. , Nosaka, Y. , Tsuchiya, K. , Ando, T. , Suzuki, T. , Tsuruo, T 
., and Nakanishi, 0. (1999). A synthetic inhibitor of histone deacetylas 
e, MS-27-275, with marked in vivo antitumor activity against human tumor 
s. Proc. Natl. Acad. Sci. USA 96, 4592-4597) 0ggJ*W^>?)^Ffi^StlTVAS„ 

>^)^^^S!^3t^^p53®alg^^^cp53a#<z)T■fe5^Mt;*^SM•efe y (ito 
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, A., Lai, C. H., Zhao, X., Saito, S. , Hamilton, M. H. , Appella, E. , and 
Yao, T. P. (2001). pSOO/CBP-mediated p53 acetylation is commonly induce 
d by p53-activating agents and inhibited by MDM2. EMBO J. 20, 1331-1340) 
. ■€-CDaiglSWlCHDACl^HDAC2*'5BBt>S^i:(Juan, L. J., Shia, W. J., Chen, 
M. H., Yang, W. M. , Seto, E., Lin, Y. S. , and Wu, C. W. (2000). Histone 
Deacetylases Specifically Down-regulate p53-dependent Gene Activation. 
J. Biol. Chem. 275, 20436-20443), t&#SI^'f£ejill?g (APL) (D^mKmtf^ 
ge^PML-RAR^PLZF-RAR, U >7^°ffi^D|gSlCg9t>SBcl-6^®*^^^^^=^:^)^ m 
p^n U ^ V if - bTHDAC4:^ if % U ^7 h iE^^:$3Mb{Ci0.M^)ilS 
^m<On^^nmr^ r ^:-e^>^)^^^CM'5 :ihrjiEiD^^^t\>r (Dhordain p. 
, Albagli, 0., Lin, R. J., Ansieau, S. , Quief, S., Leutz, A., Kerckaert, 

J. P., Evans, R. M. , and Leprince, D. (1997). Corepressor SMRT binds th 
e BTB/POZ repressing domain of the LAZ3/BCL6 oncoprotein. Proc. Natl. Ac 
ad. Sci. USA 94, 10762-10767; Grignani, F. , De, M. S. , Nervi, C., Tomass 
oni, L., Gelmetti, V., Cioce, M. , Panel li, M. , Ruthardt, M. , Ferrara, F. 

F., Zamir, I., Seiser, C., Grignani, F. , Lazar, M. A., Minucci, S. , and 

Pelicci, P. G. (1998). Fusion proteins of the retinoic acid receptor-al 
pha recruit histone deacetylase in promyelocytic leukaemia. Nature 391, 
815-818; He, L. Z. , Guidez, F., Tribioli, G., Peruzzi, D. , Ruthardt, tt. , 

Zelent, A., and Pandolfi, P. P. (1998). Distinct interactions of PML-RA 
Ralpha and PLZF-RARalpha with co- repressors determine differential resp 
onses to RA in APL. Nature Genet. 18, 126-135; Lin, R. J., Nagy, L. , Ino 
ue, S., Shao, W., Miller, W. J., and Evans, R. M. (1998). Role of the hi 
stone deacetylase complex in acute promyelocytic leukaemia. Nature 391, 

811-814) o 

[0 0 0 4] 

^^^Mt;icMll'&4g^S:^:'^*t-%®*<#^ee"tsc:i:*<^e>ti(McKinsey, T. A., 

Zhang, C. L. , Lu, J., and Olson, E. N. (2000). Signal-dependent nuclear 
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export of a histone deacetylase regulates muscle differentiation. Nature 
408, 106-111; Verdel, A., and Khochbin, S. (1999). Identification of a 
new family of higher eukaryotic histone deacetylases. Coordinate express 
ion of differentiation-dependent chromatin modifiers. J. Biol. Ghem. 274 

, 2440-2445). rtiSi S:|JaWL^v^fe^b^cai^-:/a^-f ^^Mfi^^iaWM^SI^*^ 
[0 0 0 5] 

m)kcmmmKmMtLLXlthVn:?.dt^y a (tsa) Yoshida, 

M., Kijima, M. , Akita, M., and Beppu, T. (1990). Potent and specific inh 
ibition of mammalian histone deacetylase both in vivo and in vitro by tr 
ichostatin A. J. Biol. Ghem. 265, 17174-17179), TSAliU Fn^if-^^S^^^H 

$^l•CV^S;bKt^fmoshidae), 1995), :intX<DmMMlt^^^^J^E<Dm^<D 

<DmmA^M^hr:Lmm(Dmm'^m<mi^nx\>^^o 

[0 0 0 6] 

J: tJ?-e ® SSJt^SS S ^ il & S 6^ 1- e o 

[0 0 0 7] 
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y-fb-^^0Jfii^*T'®^^'ffi:&^it^^i:fetc, (-sx) izm^^mmih^ 

m^m^^'&^^i^i^^ y> HDAciJaw3iiiJSJi^^ic%mM(^)?stt^is^b#§'ft:^^ 

[0 0 0 8] 



[0 0 0 9] 

^cf>, R^^, R31, R4ili^tl^tlMStL/T:?K^*fe»:*5^;V3l&a^*ro R2 
2, R23, R32. R33» R42» R43t*^tl-?tlM5ibT;?K^. j^^mi~6<Dtt:mT;^=¥ 

r;b'¥;b»©V\1^4lA^$:3t"r. 821^^22' ^22^^23' %^^32' %2^% 



Uti 0] 




X 



(1) 
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[0 0 10] 
[0 0 11] 

[^bii] 

/ UHal 

Ij/n (2) 
Pi - NRii^"'^ COOH 

[0 0 12] 

(^tfi, nld:-^^ (1) X^rnVtcHm^Xl^V. Hal tt/Nn L 

, Pg itr^jm<D^mm^m't) x^^t\.^it'^!^^. -m^ (3) 

[0 0 13] 
Utl 2] 

R22 R23 R32 R33 R42 R43 

\? \c 

HNR2i-'''^^CONR3i^^'^^CONR4i^''^^^COOP2 

[0 0 14] 

(^ff^'. ^11* ^21' ^22* ^23' ^31' ^32' ^33' ^41' ^42* ^^^/j.^^'^'* ^ 

^iii^i^n^-zf^ i^m-^Ma^^^rx'BL^-^-^. -m^ (4) 
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[0 0 15] 
['fb 1 3 ] 



R22 R23 R32 R33 R42 R43 



V V V 



Pi-NRii^'^'^ CONR21 CONR3i'^^^CONR4i^^^^COOP2 
[0 0 16] 

(^tt^% n, R]^2» R2I' ^22' ^^23' ^31' ^32' ^33' ^41' ^42' ^43' ^1' ^2' ^ 

(5) 

[0 0 17] 
[ft 1 4 ] 

R43 
/ P 



R32 „ . _ 

•R22 



R23 (5) 
[0 0 18] 

n, R-jj^» ^21' ^22' ^23' %1' ^32' ^33' ^41' ^42' ^43' ^1* ^2' ^ 

(6) 

[0 0 19] 
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Utl 5] 



R22 R23 R32 R33 R42 R43 

X X y: 

Pi- NR21 CONR3i-^^^ CONR4i'^^^ COOH 



(6) 



[0 0 2 0] 

(^'^'^ ^21* ^22' ^23* ^32' ^33' ^41' ^42* ^43* ^^^1 twIB"??^ 

aofeiiim^-e&s) X'^^n^it^m^. -wt^ (7) 

[0 0 2 1] 
['fbl6] 



Hal 



. " (7) 
HRiiN^^'^COOP2 

[0 0 2 2] 

[0 0 2 3] 

_ Hal 

R22 R23 R32 R33 R42 R43 



y. y. 



(l/n (8) 



Pl-NR2i^ ^CONRsi*^ ^CONR4l^ ^CONRli-''^^C00P2 



[0 0 2 4] 

(^tfi, n, R^^, Rgj^, ^22' ^23' ^32' ^33' ^^41' ^42' ^43' ^1' ^2' ^ 



ffifE# 2003-3022274 



#2 002 — 044000 



5) v^-^Mit^m^. mnm^^^ti^mtLBLf^-^-^^ -m.^ o) 

[0 0 2 5] 
[^bl 8] 

R43 



[0 0 2 6] 

(^tft, n, Rj^^, Rgj^, R22» ^23' ^31' ^32' ^33' ^41' ^42' ^^^43 
[0 0 2 7] 

[0 0 2 8] 

JilB^ (1) Rii' ^21' 84il*'^^'?^^5iOT:?Km*fcti^5^;i/« 

t-t^^tn^x^^o R22' ^23. R32» ^33' -eti-^tiMsiL/ 

3^A^J^•^bTV^T%<f:V^. ^fc. R21^^22' ^^^23' ^^31^^32' ^32^^33' ^4 




1 2 
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^ zf^ K«?tSP:^aHDAG® Ji^^r *y h S: ^> § <^ ^ ^ y b T^lg b#S ^ e> 
[0 0 2 9] 

Mms-&fe##ic«, :^#:WT?^^^ii:5;So ^(Dtci^. X&:?K^i: bfe^-^lc 
tt, U /I U - if (3D J: e> cmMcoS^^ T-S^^ictljll b#S 

^^ffi&lSi?>-5>:fe»{C, XlCl*^#:i^T'f^l»$ti> ^#:^c^«T';Scv^«m»5:M 
v^SZli:*W^bv^„ r(DJ:d;fegil»^bTli, ^^X^Siy-^e)?^MM^ii 
F3^-a-S:J^^b#S5^^M^FS:#;^fcS^Si:t-Sz:i:*W*b<, 
g^ae#T'^e>*^(3D^tg$:^i*%c^'e^oT% J: <, -^iC^^^ilbT 
<3!)ail§$:^;tTv>s%)®-t?feoT% j:v^„ r © J: -5 :&iSMM^^5:-^t^g^ai: b 

^'&b#Sr>a/^>>l/||=feb<liTU-;i/S, *fe«MIBR22' ^23' ^32' %3' ^4 

KM-^&0^b"rv>segMM^^ifii'tsrii*^"e^So ^r-e, 

i: 1^ DfeS v>ttM;a5SiS5{f|g Sr^S b#5#5t#:i: bT =fe J; v^o 
[0 0 3 0] 
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[0 0 3 1] 
[0 0 3 2] 

SZ:i::ft^-egSo R2i» R22' ^23' ^^32' ^42' ^43^ 

[0 0 3 3] 

^^T'^So A#:6^icli> (2) 
[0 0 3 4] 



[>ffc 1 9 ] 




[0 0 3 5] 

T'a^$ti-§>^t;-^#. (3) 

[0 0 3 6] 
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0] 

R22 R23 R32 R33 R42 R43 



M V 



(3) 

HNR21^ ^CONRsi^ ^CONR4i*^ ^COOP2 
[0 0 3 7] 

•^at$tiSft^#i:A::/^K^-^MO#^TT'^JS$ii:> -m^ (4) 
[0 0 3 8] 
Ut2 1] 



R22R23 R32R33 R42 R43 



VI 3<C 3^ (4) 

Pi-NRii^^*^ CONR2i^^^* CONR3i^^'^* CONR4i'''^^* COOP2 



[0 0 3 9] 
[0 0 4 0] 

(5) 

[0 0 4 1] 
Ut2 2] 

R43 



— JL R31 R21 .x^^ 

^^R22 

R23 (5) 



R33 

R32 
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[0 0 4 2] 

Sr-^tf^m^liS/SS-ft, (9) 
[0 0 4 3] 
Ut2 3} 

R43 



[0 0 4 4] 



[0 0 4 5] 
[0 0 4 6] 




[^1:2 4] 



P1-NR21 




COOH 
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[0 0 4 7] 



(7) 



[0 0 4 8] 



l<t2 5] 



HRllN 




Hal 



COOP2 



[0 0 4 9] 
[0 0 5 0] 



[0 0 5 1] 

^^vr^mz. ^>^5^FM'^M®#^T-e«<bMfS:s-&T, ±m-m^ (5) t* 

tf^^ilMUS^-tt. -18^ (9) 
[0 0 5 2] 



C'fE:2 6] 



P1-NR21 




Hal 



COOP2 



(8) 



1 7 
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Ut2 7] 




P3 



(9) 



[0 0 5 3] 
[0 0 5 4] 

J:|3HDAC|®W^«, m^(OEdkC(D^%. HDACl, 4 IC^bTM^e^ftC^V^IfiW 

?Sffi$:5^t-o -eODfcd?). ^fCHDACPMMli, HDAGl. 4 IC®S Ufej^m^^&jl^^i: 

UT^^icJ&^c :r.<DmM^iihXit. hdaci, 4^^M#bfeiB 

[0 0 5 5] 

^J, mAM. M-^M. '^M^fJ, mmM> m?Rm^®#&5^5SlI&Sv^^i 

iiLx\t^m(Dmm^'^t^mnmK^i:'xmmx^. mx\t. w^m. 
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[0 0 5 6] 

:^mmmx*^-t^^m(D^^x.m(o±ii^<Dnn ^mi^ 2 H-L-Ab7-oH 

amino-7-bromoheptanoic acid^ FAbTj 2-amino-7-acetyltioheptanoic ac 
id& rAm7(Ac)j 2-amino-7-mercaptoheptanioc acid?: rAm7j t.. sulfide 

of 2-amino-7-mercaptoheptanioc acidS: rAm7(-)j t.. 2-amino-8.9-diinercap 
to(S^-2'-nitro-N,r -dimethyl benzamide) S: rAm7(Ell)j t.. 2-amino-8,9-dim 
ercapto-ll-hydroxyundecanoic acid^ rAin7(SMEt)j 2-amino-8.9-dimercap 
to(S^-2*-pyridyl) nonanoic acidS: rAm7(S2Py)j 2-amino-8.9-dimercapto 
(S^-4'-pyridyl) nonanoic acid?: r Aiii7 (S4Py) J Hm-to t-fc. ^^it^m-^^ 
SSulfur-containing cyclic peptides?: fSCOPj ilB&bT^*t*o 

[0 0 5 7] 
MMMl. Boc-L-Ab7-0H©-^^ 

H-L-Ab7-0H (7.3 g, 32.4 mmol) fe^K : V:t^'9-y = 1 - mm (30 ml, v/ 
v) IzmMh. 7!K?^T(Boc)2 0 (7.68 g, 35.6 mmol) J^XJ^ h V }\y7 ^ > (6. 
72 ml, 48.6 mmol) ^MXmmmWht^o ^mm^m^^> m-7^;^T'^V^. 

^jv^m^h. mmrmmmcm^<7>^m<t^m do. 4 g, 32.4 mmoi, 10 

0%) S:#feo 

[0 0 5 8] 
MM^i 2 . Boc-L-Ab7-NHMe(Z)-^^ 

Boc-L-Ab7-0H (328 mg, 1.0 mmol), Jg^^ >^ ^-O/T ^ > (81 mg, 1.2 mmol) 
, HOBt - flgO (184 mg, 1.2 mmol) (DMF (3 ml) |§|^lC5fc5^^TT' h U X^;VT ^ 
y (0.17 ml, 1.2 mmol) S:tJ^DGC (247 mg, 1.2 mmol) 15^^^#^ 

, DMF&waSb, mm:^^Mzmmi^^ 10% ^x.>m7K^?K> 4% mma^m'^hv 

^xy>>n.^U?Jj>5f'>n/^nvh^9 7-f - (3.6 x 15 cm, P P Jj%;i/A) "^^Itig 



1 9 
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(250 mg, 0.74 mmol, JR^ 74%) TLC: Rf = 0.58 (CHCI3 / MeOH = 9 / 

1) 

[0 0 5 9] 

HJgMS. Boc-L-Am7(Ac)-NHMe (D-^^ 

Boc-Ab7-NHMe (125 mg, 0.37 mmol) ©DMF (2 ml) mWiiZ, 
(64 mg, 0.56 mmol) S:in^T3^®M/S$-&fco MF^m^t. S^mx5^;i/{C^ 

(120mg, 0.36 mmol, iR^ 97%) S:#fc„ TLC: Rf = 0.57 (GHCI3 / MeOH = 9 / 
1) 

[0 0 6 0] 

MMM4^' Boc-L-Am7(-)-NHMe SS dimer©-^^ 

Boc-Am7(Ac)-NHMe (60 mg, 0.18 mmol) (Z)DMF (0.5 ml) mmZ:^^ J -JV^ 

t::^^-t (20 eq.) ^Mx. zAm^mwvtcL. Ri^m^mm^^ ^mi^tcss d 

imer^y'^yi/=Li/ViJ^)\^^Vl'7h^^'7^- (1.5X30 cm, 1% ;l 3? ^ -/l^ 

/ ^rnn)i^;i/A) vmmi^^ B^n^cD^m^^m (43 mg, o.n mmol, ium 

61%) ^#feo HPLC-^^^ra. 8.5 min, HRMS (FAB, ditiodiethanol) , 579.3293 
[M+H], C26H51O6N4S2 (579.3250). 
[0 0 6 1] 

5 . Boc-L-Am7 (S4Fy) -NHMecD 
Boc-Am7(Ac)-NHMe (60 mg, 0.18 mmol) ©DMF (0.5 ml) mmcAA'-t^"^^^ 
}^Ui?y (79 mg. 0.36 mmol) :g.tJ5^ iJtV -;i/'I^T>^-T (20 eq.) Sr^nx.. 

y^ - (1.5X30 cm, ^an7j^;vA) T-3^i§b, mf^mm^^^\ mmit^^ 

(43 mg, 0.11 mmol, JR^ 61%) ^#}to HPLC^i^^^. 5.6 min, HRMS (FAB, d 
itiodiethanol), 400.1766 [M+H], C^aHggOsNaSg (400.1729). 

[0 0 6 2] 
^MM 6 . Boc-L-Ab7-0bz 1 <D 

Boc-L-Ab7-0H (4.05 g, 12.5 mmol) S:DGM (20 ml) JC^^b, yj^'il^r^yt^ 

2 0 2003-3022274 
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;i.T;i/=r-;b (1.55 ml, 15.0 mmol), 4-^^^ ^;i/T ^ 7 V (153 mg, 1.2 

5 mmol) AmcC (3.09 g, 15.0 mmol) &JIJ;^8^Km#&^o fe. l^Jd^m^m 

tyViJ^?\^i^n^h^^y^'- (5X20 cm, 2055 B^^x^;!/ / 'X^iJ'V) "t??* 
iSb, m'^<^Um^t^'^ (4.29 g, 10.4 mmol, urn 83%) TLC: Rf = 0 

.49 (i^^x^;i/ / = 1/4) 

[0 0 6 3] 

MMMT. Boc-L-Ile- L-Pro-ObzlcD-^^ 

Boc-L-Pro-OH (1.08 g, 5,0 mmol) t^>P/\y-fn^ K (0.893 ml, 75 mmol) 
il&DMF (10 ml) cfi, ^7^TT*bU3i^;i/T^> (10.5 ml, 75 mmol) 
T'Mi:!?Si±T, ^U;fcBoc-L-Pro-OBzl^^fe^ifefi:bT#fco ZltlS:^?&T2 N HC 
1 / S^'TT-^iJ-^ (5 eq.) -eS^r^HlSSi^T, H-L-Pro-OBzl • HCl%#fe. 

Boc-L-Ile-OH- 1/2 HgO (1.39 g, 6.0 mmol), H-D-Pro-OBzl • HCl (956 mg, 4 
.0 mmol) jStmOBt-HgO (613 mg, 4.0 mmol) (ODHF (10 ml) ^l^tCzK^f^TT'DC 
C (1.24 g, 6.0 mmol) jSttJ? h U 3:^;i/r ^ > (0.70 ml. 4.0 mmol) S:in;^feo 

^fi'4^i©S:7^^/S/rL5yU;ij^;i/i^nVhy^:7>f- (4X30 cm, 1%^^>^-;1/ / 
>^nn7j>;i/A) T-WiiL, ^fi^^CD^IB^fc-^^© (1.63 g, 3.38 mmol, JR^ 85%) 
^mr^o TLC: Rf = (CHCI3 / MeOH = 9/1) 
[0 0 6 43 

MMM 8 . Boc-D-Tyr (Me) -L-I le-L-Pro-Qbz 1<D^]^ 

Boc-L-Ile-L-Pro-OBzl (1.63 g, 3.38 mmol) SrTFA (5 ml) K^MV. 

3o^mMm\.r=^o Rmmrm^k^^^i-^ m&rmmL. n-L-ne-L-pro-oBzi 

'l?k^^m=.o rtV&DMF (8 ml) K^m^^. Boc-D-Tyr (Me) -OH (1.50 g, 5.0 
7 mmol) ^iM^. i^V%T7K?^THBTU (1.92 g, 5.07 mmol), HOBt • HgO (518 mg, 
3.38 mmol) ^.t)^ h U 3:^;VT ^ > (2.37 ml, 16.9 mmol) ^M^. 
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A^m^y^vZy^iyVi^^J^y^n'T'h^^y-f-' (4X30 cm, / 

^^□DJ^>n/A) x-nmv. y^-j^^(Dmmih^m a. 44 s, 2.42 mmoi, jr^ 

72%) -kntcio TLC: Rf = (CHCI3 / MeOH = 9/1) 
[0 0 6 5] 

HJS-e?!! 9 . Boc-D-Tyr (Me) -L-I l.e-L-Pro-L-Ab7-0bz 1 ©-^fig 

Boc-D-Tyr(Me)-L-Ile-L-Pro-OBzl (1.44 g, 2.42 mmol) ;i/ (12 ml 

) izmmv. 5% Pd-C (150 mg) #^T^M5t7cS:ffofc. 5^1®^, Pd-Cfift^iS: 
tiiib. Boc-D-Tyr(Me)-L-Ile-L-Pro-OH-TFA&#fco 

Boc-L-Ab7-0Bzl (1.29 g, 3.12 mmol) &TFA (10 ml) izmMl^. ^?^T30r9' 

mMUhtc^o iRmmr^'^k^^^^. m&r^mv. H-L-Ab7-oH • tfa ^mr=- 

„ CinSrDMF (16 ml) IC^®?^'^^ Boc-D-Tyr (Me) -L-I le-L-Pro-OH (1.21 g, 2. 
40 amoD^M^. MV^T^?^THBTU (1.18 g, 3.12 mmol), HOBt • HgO (368 mg, 
2.40 mmol) ;R.tJ^ h U 3:5^;i/T ^ > (1.34 ml, 9.6 mmol)&in^, ZJ^TSMWhtc 

y^^yt/=Lt/U:^^)V^U^hif^y^— (4X30 cm, 2%:^^ ^ J - /U/ ^ n U"^ 

xmmh. y^-j^^onmit^m (1.20 g, ,1.47 mmoi, 6i%) ^ 

TLC: Rf = (CHCI3 / MeOH =9/1) 
[0 0 6 6] 

MMM 1 0 . H-D-Tyr (Me) -L-I 1 e-L-Pro-L-Ab7-0H • TFA®-^^ 
Boc-D-Tyr (Me) -L-I le-L-Pro-L-Ab7-0Bzl (1.20 g, 1.47 mmol) 
(7.5 ml) K^mV. Pd-CMiE (130 mg) T. ^MM7cS:=f? o fe. 5^^^, Pd-C 
mm^m^h. KJ^m^^^^. Boc-D-Tyr (Me)-L-Ile-L-Pro-L-Ab7-0H&#feo 
TFA (5 ml) izmmh. xK?^T30iM^iftgbfco B.fl^WL^'M^^. 31—7^ 

;i/ / (i:io) ^m^xm^hi^. ^mrmmmzmm^m (770 m 

g, 1.02 mmol, JR^ 695i) 
[0 0 6 7] 

HJSM 11. Gyc 1 o (-L-Ab7-D-Tyr (Me) -L-I 1 e-L-Pro-) (D-^^ 



2 2 



jiigiE# 2003-3022274 




#2 002 — 044000 



H-D-Tyr(Me)-L-Ile-L-Pro-L-Ab7-0H/ TFA (770 mg, 1.02 mmol), HATU (388 m 
g, 1.53 mmol) 25.1)^ DIEA (0.71 ml) ^5^mhX 30 DMF (1000 ml) 

, lox ^:ii>myi^mm. 4X ^amo^Mmmik^7i(.X'm^m^h. Mgso^ x-nm 

Ufco Wm:i^'f-JV^m^hX^^^^^m^y'^vi/=Li/Vi^^JU^U'^h^'^ 

- (4X30 cm, 2%:K^ J -)V/^UUjisJ\yM.) Xmmh. y ^ - 130 
mg (2156) S:#fco HPLC -^#^1^, 8.20 min. , FAB-MS (dithiodiethanol) , 593 
[M+H] , (593.2). 
[0 0 6 8] 

MMM 12. Cyc 1 o (-L-Am7 (Ac) -D-Tyr (Me) -L-1 1 e-L-Pro-) (D^^ 

cyclo(-L-Ab7-D-Tyr(Me)-L-Ile-L-Pro-) (25 mg, 0.042 mmol) <D DMF (0.5 m 
1) m^K.^:^W^:f3V^J^ (9.59 mg, 0.084 mmol) ^IMXX 3 ^ISfSiJfr S "M: 
feo DMF ^mi^mm:^^J\yK-m^)lO% ^:nymyi<^mWL. 4% NaHCOg^t 

mmmi^x 19 mg (76%) <Dm^m^nr^a hplc #j^^r^, 8.20 min.. fab-ms 

(dithiodiethanol), 589 [M+H], (589.3). 
[0 0 6 9] 

MMMI S. Cyclo(-L-Am7(-)-D-Tyr(Me)-L-Ile-L-Pro-) (SS-dimer : SCOP 2 
26) <D^^ 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-L-Pro-) (19 mg, 0.0322 mmol) ^ M.^ 
feDMF (2 ml) ^MJC^*^b, ^ T>^-T (10 eq.) ^>f^M^-^T 

riz^jvm^m^i^r^n mm^^^ dmf (2 mi) ^c^*^b, 1 m ig (x^^^- 

;i/) 0.04 ml $:in;tT^'fb&^Tofep ^^L/fe SS dimer?: Sephadex LH-20 (DM 
F) :fy^J^X^mhrco yi^^M^X}^^m^t:Vxm:^o iR* 7.4 mg (42%) . H 
PLC U^^M. 14.1 min., HRMS (FAB, dithiodiethanol), 1091.5648 [M+H], C 



[0 0 7 0] 

Boc-L-Ile-DL-Pip-Obzl®-^^ 
Boc-DL-Pip-OH (2.29 g, 10 mmol) ti^JVZfU ^ K (1.79 ml, 15 mmol) 



56^83010^852 (1091.5674). 
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il&DMF (20 ml) Pfi-e h U :ri^;i/T^ > (2.1 ml, 15 mmol) ^tET-^^m-^-^ 
T,.:^C;^Boc- DL-Pip-OBzl^W^^t.LXmrco ^nS:2 N HCl / V:t^'\)-y 
(5 eq.) 7?3^r^MlSS-&T, H- DL-Pip -Obzl • HClS:#;to 

Boc-L-Ile-OH • 1/2 HgO (2.47 g, 10.7 mmol), H-D-Pro-OBzl • HCl (2.28 g, 
8.9 mmol) :g:U^HOBt • HgO (1.36 mg, 8.9 mmol) ©DMF (20 ml) ^MC^^^T't? 
DCC (2.20 g, 10.7 mmol) h U X^;i/T ^ > (1.25 ml, 8.9 mmol) ^M:^ 

J^> ^fi^^ifef§r7^^y^^5^U5J7>5f;i/^n"7h^^^:7-f - (4X30 cm, 
;i/ / irnn7i^;i/A) T5^igb> ?fi<^(D^fadiastereomer ig-^igj (3.33 g, 7.7 
0 mmol, JR^ 87%) TLC: Rf = (CHCI3 / MeOH = 9/1) 

[0 0 7 1] 

HJSMl 5. Boc-D-Tyr(Me)-L-Ile-DL-Pip-Obzl(Z)-^J^ 

Boc-L-Ile-DL-Pip-OBzl (3.33 g, 7.70 mmol) SrTFA (10 ml) IC^^L, :?Jc?^ 
T30^TOMbfe. M/S^T^TFA^MSSL/. mB.-rm.mX^. H-L-He-DL-Pip-OB 
zl-TFA •^mtc^o dtl&DMF (16 ml) {C^fipf^-^, Boc-D-Tyr (Me) -OH (3.41 g, 
11.6 wBio\)-kMX. jggV>T^?0-THBTU (4.38 g, 11.6 mmol), HOBt • HgO (1.18 
g, 7.70 mmol) ;S;t)^ h 'J X5^;i/r ^ > (7.01 ml, 50.1 mmol) 3^^^^ 
bite fi^Mx5^;v{c^^b. 10 3i^^X>^7fC^?gt, 4%^M7Km 

-A<^i©S:37^»y S/3.S/U:jt7>y>a/iJ'nvh^^7-f - (4X30 cm, l%:^^J-}\/ 
I ^^□n7j;;i/A) T'S^SSb, ^^^--A^y^CD^fBdiastereomer (3.46 g, 

5.67 mmol, JR^ 74%) $:#7^o TLC: Rf = (CHCI3 / MeOH = 9/1) 
[0 0 7 2] 

HifeM 1 6 . Boc-D-Tyr (Me) -L-I le-DL-Pip-L-Ab7-0bz 1 CD#fS 

Boc-D-Tyr (Me) -L-Ile-DL-Pip-OBzl (3.46 g, 7.37 mmol) ^i^^J—)\j (30 m 
1) \Z.mm\^. 5% Pd-C (230 mg) #:feT^MM5^ o fe, mn^. Pd-CM^ 
Sr^iSb, mMWL^m^^. Boc-D-Tyr(Me)-L-Ile-DL-Pip-OH$r#fe„ 
Boc-L-Ab7-0Bzl (3.05 g, 3.12 mmol) &TFA (5 ml) K.^^'L,. ^?&T30:^M^ 
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MUht^. Rmmr^TFk^^^L. mmr^mL. H-L-Ab7-oB2i • tfa ^mr=. 

c (16 ml) iC^^Sit. Boc-D-Tyr(Me)-L-Ile-DL-Pip-OH (2.80 g, 5 

.39 mmol) ^M^^ ^V>TzfCi^THBTU (2.66 g, 7.01mmol), HOBt • HgO (825 mg 
, 5.39 mmol) J^ZfVV3L^)V7^y(.S.02 ml, 21.6 mmol) Srill^, 3^fS^# 

'-j^i{Rm^y^yp=L^Vit}^}\/^n^h^^y'<- (4x30 cm, 2%:^^j-)v 

I ^nn^n^h.) -^ffiSgb. yi^-i^^O^WM dlastereomer m^^m (4.07 g, 
4.91 mmol, JR^ 91%) TLC: Rf = (CHCI3 / MeOH = 9/1) 

[0 0 7 3] 

IIJSM 1 7 . H-D-Tyr(Me)-L-Ile-DL-Pip-L-Ab7-0H • T^k<D^m 

Boc-D-Tyr(Me)-L-Ile-L-Pro-DL-Pip-OBzl (4.07 g, 4.91 mmol) ^if.^J-J^/ 

(10 ml) ?A-mm ooo mg) ^^-rmmM-^xL^^^tt. mm^^ pd 

-GM^^^iil^^ ;Kli5m$:W^^. Boc-D-Tyr(Me)-L-Ile-DL-Pip-OH$:#fe„ Z. 
tlS: TFA (10 mL) lC^«?b, :^?0-T3O:S-K:S[gbfeo .KJifrlgtSrWsS^, x--^ 
;V / a^fix-T^^n/ (1:10) SriDx.TH'fbb, ^^ffiTIS^^tC^IHdiastereomer 
M-^^ (2.60 g, 3.51 mmol, iR^ 72%) S:#feo 
[0 0 7 4] 

^JiM 1 8 . Cycle (-L-Ab7-D-Tyr (Me) -L-I le-L-Pip-) iB^XS Cycle (-L-Ab7-D 
- Tyr (Me) -L-I le-D-Pip-) (D^^ 

m.'^'rV'^^rf'f'^. H-D-Tyr(Me)-L-Ile-DL-Plp-L-Ab7-0H (1.28 g, 2.0 mmo 
1), HATU (1.14 g, 3.0 mmol) DIEA (1.0 ml) S:5:^#JbT 30 j^m^ DM 

F (1000 ml) 3^fbS/SS:^?o fco 2 BLl^m^mm^. 

7KT'P«?$fe#bfco ^ESQ^xnm^. mm. yit-j^v^m^y^vt^^^i^'^:^^ 

fly^n^h'!f^y^ - (4X30 cm, Zt^^J-JV I ^UUiiS)Vh>) T'ffiiSU, C 
yclo(-L-Ab7-D-Tyr(Me)-L-Ile-L-Pip-) 5:372 mg (61%, HPLC -^^^NfK, 8.94 m 
in., FAB-MS (dlthiediethanol) , 607 [M+H] , (607.2)), Cycle(-L-Am7(-)-D-Ty 
r (Me) -L-Ile-D-Pip-) 5:238 mg (39%, HPLC 10.5 min. , FAB-MS (dith 
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iodiethanol), 607 [M+H] , (607.2)), ^t\,^ny it -J^^i^hXm^o 
[0 0 7 5] 

1 9 . Cyclo (-L-Am7 (Ac) -D-Tyr (Me) -L-I le-L-Pip-) (D^^ 
cyclo(-L-Ab7-D-Tyr(Me)-L-Ile-L-Pip-) (130 mg, 0.21 mmol) (D DMF (1 ml) 

^WLi^'f'^'BMiJ V (69 "Dg, 0.315 mmol) ^M^X S^^MfS^i^fe" M 

hX 109 mg (86%) (Dm<.m^ntca HPLG 8.94 min. , FAB-MS (dith 

iodiethanol), 603 [M+H], (603.3). 
[0 0 7 6] 

mMm2.0. Cyclo(-L-Am7(-)-D-Tyr(Me)-L-Ile-L-Pip-) (SS-dimer : SCOP 2 
98)®-^^ 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-L-Pip-) (114 mg, 0.198 mmol) <D :^ 9 

J -A, (0.5 ml) ^?g[ic^^jiy-;i/ffir>^-T (10 eq.) ^wm^^^xr^^ 

;i/»S:K55febfeo mmm^^ DMF (2 mO lC^«?b, 1 M I2 (3i^>^-;b) 0.2 
5 ml SriD^Tm'ft&ffofc, ^^bfe SS dimerfe Sephadex LH-20 (DMF) :^7^ 
AT'5^^bfe= ii^-^MXX&^m^ilX^Xm^o 45t* 82 mg (78%) „ HPLC 

11.6 min., HRMS (FAB, dithiodiethanol) , 1063.5391 [M+H], Cg^H^gO^Q 

NgSg (1063.5361). 
[0 0 7 7] 

mum 2 1 . Cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-I le-D-Pip-) (D^^ 

cyclo(-L-Ab7-D-Tyr(Me)-L-Ile-D-Pip-) (240 mg, 0.40 mmol) (D DMF (0.5 m 
1) ^WL\^'f"yirWW.iJ 1^ (69 mg, O.eO mmol) "kMXX 3^^iKj;5$ii:fc. 

^ uii^mwL-Rr^mm^^i^xmjkmn\^t=.o Mgso^-eie^^, a^b, mt^m 

^tllI^lC^^bfc5^:rx;^"5^;i.$:#||*tSSbT160 mg (66%) om^m^mtc 
HPLC %W^^> 10.5 min., FAB-MS (dithiodiethanol), 603 [M+H], (603.3) 

[0 0 7 8] 
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mmmzZ. Cyclo(-L-Am7(-)-D-Tyr(Me)-L-Ile-D-Pip-) (SS-dimer : SCOP 3 
00)0-^^ 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-D-Pip-) (160 mg, 0.27 mmol) (0 DMF (1 

0 ml) mmz:^^ j-}v^ry'^=^r do eqj ^^m^-^rr^^jiym-^^^ 

Ltco mmm^n DMF (2 ml) K^tf^h. 1 M Ig (X^ty-;!^) 0.31 ml 
^TM-fb^^^ofeo i^^bfe SS dimerS: Sephadex LH-20 (DMF) ij'yAlJWM 
bfc. 7fcS:iir;tTe^!i^5^i:bT#fe. flZ* 54 mg (36%). HPLC ^i^^K, 13 
.4 min., HRMS (FAB, dithiodiethanol) , 1119.5939 [M+H] , CggHgyOioNgSg (U 



[0 0 7 9] 

MMM 2 3 . Boc-L-I le-D-Pro-ObzlCD-^^K 

Boc-D-Pro-OH (17.2 g, 80 mmol) ii^yV)V':fn^ K (14.3 ml, 120 mmol) 

iL^mV (160 ml) cti7jC?frTT' h UX5^;i/T^> (16.8 ml, 120 mmol) #:feT'e 

^jss-fr, Boc-D-?To-oBzi^m^^mtLhxmr^o ^^^2 n hci / ( 

5 eq.) -e3^r^jSlS$^T, H-D-Pro-OBzl • HClS:#7^o 

Boc-L-Ile-OH- 1/2 HgO (24.0 g, 100 liimol), H-D-Pro-OBzl • HCl (19.3 g, 8 
0 mmol) JSLmOBt • HgO (15.3 g, 100 mmol) (ODMF (200 ml) ^?SlC*?^TT'DC 
C (8.3 g, 30 mmol) At)^ h U X^;VT ^ > (3.5 ml, 25 mmol) ^m^tco 8^ 

DMFSrW^b. lf^x^;p{c^^l?b. lO^^^x^mTfc^t^t. 4%^^7K 

Ji;^i^S:7^^y^>^i/l'?tj>?;';i'^'nvhi5''^7'f- (4X30 cm, 1%:jI i5« 7 / 
^nU^)VJ^) T'ffiSSb. ^fi^^^ta-fb-^^ (21.5 g, 51 mmol, iR^ 72%) & 
TLC: Rf = (CHCI3 / MeOH =9/1) 
[0 0 8 0] 

MMM 2 4 . Boc-D-Tyr (Me) -L-1 1 e-D-Pro-Obz I (D-^f^ 

Boc-L-I le-D-Pro-OBz I (21.5 g, 51.4 mmol) $:TFA (50 ml) K^Mh. 

rmmmmvr^. ;Kjs,^t^tfas:M5Su, m&rmmi^. H-L-ne-D-pro-oBzi 

• TFA &#feo 3;nS:DMF (100 ml) K^M^-^. Boc-D-Tyr (Me) -OH (16.7 g, 5 
6.5 mmol) ^iM^. ^V>T^?^THBTU (29.4 g, 77 mmol), HOBt • flgO (7.87 g, 



19.5986). 
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51 mmol) :SttJ^hUa:^;i/T^> (25.2 ml, 180 mmol) ^M^. S^^UWhtc 

V^m^y^viy=J^i^Vi3¥J]/^U'^h^'^y-f- (4X30 cm, 1%:^^^-;]/ / 

i/UU^JlM.) X-mmV, yit-2^^<Dmm^h^^ (22.0 e, 37 mmol, JR^ 72 
%) ^#fco TLC: Rf = (CHCI3 / MeOH = 9/1) 

[0 0 8 1] 
MMM 2 5 . Boc-L-AbS-Otmse®-^^ 

Boc-L-Ab6-0H (620 mg, 2.0 mmol) MJ U -;K0.572 ml, 

4.0 mmol) SrDCM (6 ml) t^XA-i^ :^^jvr ^ J ^ V (24.4 mg, 0.2 mmo 

:^mwL. 4%mmyi<imi'hv^2^7i(.mmRx:^mi:0im.yi(>'em^mwi^-^o Mgso^-e 

nM^. m'^i^^y^,^yty=^^Vitj^/uiru'Thi^^y-r - i^xsQ cm, 

105S / /\:^iJ-:/) X-mUh. mVt(Dmi^t^^ (820 mg, 1.62 mmo 

1, JR^ Sn) S:#3feo TLC: Rf = 0.97 (CHCI3 / MeOH = 9/1) 
[0 0 8 2] 

6. Boc-D-Tyr(Me)-L-Ile-D-Pro- L-Ab6-0Tmse O-^^ 
Boc-D-Tyr(Me)-L-Ile-D-Pro-OBzl (1.01 g, 1.70 mmol) 5:^^^— ;i/ (20 ml 

) Kmrni^. 5% pd-c (150 mg) ^^rmmmTt^n^r^^o smm^. pa-cM^^ 

mmV, S/SIK&M^lfe. Boc-D-Tyr(Me)-L-Ile-D-Pro-OH^#fe. 

Boc-L-Ab6-0Tmse (1.51 g, 3.0 mmol) SrTFA (5 ml) K^Mhy ^?^T30^r^ 

mmLtc, ^mmr^K^m^^^h, m&r^mi^s H-L-Ams-oTmse . tfast^ 

tcL^ Zin&DMF (3.5 ml) izmM^-^, ^?^TT'4:9-MbfeBoc-D-Tyr (Me)- L-Ile 
-D-Pro-OH (819 mg, 1.62 mmol), HATU (776 mg, 2.0 mmol) JttJ^ h U 3:^;i/r 
^> (0.24 ml, 1.7 mmol) ^tUX. S^^^^Lfeo EmWL^mm^, S^^X^ 

^}\/^n^V{f'^y^ - (4x30 cm, I ^nn3j^;i/A) xm^\^ 

, ^^-ffc-^ife (888 mg, 1.09 mmol, iR^ 64X) TLC: Rf = (CHCI3 / Me 
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OH = 9 / 1) 

CO 0 8 3] 

M^M 2 7 . Boc-L-Ab7-D-Tyr (Me) -L-I le-D-Pro-OBz 1 <D^^ 

Boc-D-Tyr(Me)-L-Ile-D-Pro-OBzl (1.19 g, 2.0 mmol) feTFA (5 ml) IC^M 

^'^rso^mmi^r^o mjjsi^t^tfa$:m*l> mmrmmv. H-D-Tyr(M 

e)-L-Ile-D-Pro-OBzl ♦ TFA $:#feo ZltlSrDMF (4.0 ml) {C^^^-^. Boc-L-Ab 
7-OH (652 mg, 2.0 mmol) ^iM^. J^V>TzK?^THBTU (1.14 g, 3.0 mmol), HOB 
t-HgO (306 mg, 2.0 mmol) Jtt)^ h U ^^^^T^ > (1.4 ml, 10 mmol) SriHJt 

Mm. yyf-2^^^^y^yiy^tyVij¥J]/^n'^h^^y-f- (4x30 cm, 2% 
j^j^ J ^anjiN;i/A) -e^^igb^ v it - h.'i^o^m^V/^c^m (i.5i g, 1.8 

9 mmol, IR^ 94%) HPLC ^if^r^, 9.15 min. 

[0 0 8 4] 

HJgM 2 8 . Boc-L-Ab8-D-Tyr (Me) -L-I le-D-Pro-OBz 1 0-^^ 

Boc-D-Tyr(Me)-L-Ile-D-Pro-OBzl (1.19 g, 2.0 mmol) SrTFA (5 ml) VZM^ 
^T^TSOrS-r^JJcfib^feo ySiS;^T=^TFAS:M*b, MJETie^U. H-D-Tyr(M 
e)-L-Ile-D-Pro-0Bzl • TFA&#7t„ dtV^rDMF (4.0 ml) lC^^S$i±> Boc-L-Ab8 
-m (676 mg, 2.0 mmol) i^VN-C*?^THBTU (1.14 g, 3.0 mmol), HOBt 

•HgO (306 mg, 2.0 mmol) ^.0? h U oif^/l/T ^ > (1.4 ml, 10 mmol) ^1BX. 

3^r^M#bfco K^w,^wmk.. mm.:r.^M^mm\^. m^z^L-ymimm,. 4% 

7;j--i:,^j^i^S:79'>y J/3.S/U:;fj>!f;i/^nvhy^7-f - (4X30 cm, 255;* 
^ j^)^ / J;unii^}l2^) -e^WiSb, yit-2^^(D^mit^^ (1.44 g, 1.76 
mmol, ItX^ 88%) $:#feo HPLC -^^#^1^, 10.9 min. 
[0 0 8 5] 

2 9 . Boc-L-Ab9-D-Tyr (Me) -L-I 1 e-D-Pro-Obz \<D^^ 
Boc-D-Tyr(Me)-L-Ile-D-Pro-OBzl (1.19 g, 2.0 mmol) S:TFA (5 ml) K^M 

^nyz^^^-imhtc. BLmm-rm^k-k^^h. ■mB.mmh. H-D-Tyr(M 
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e)-L-ile-D-Pro-0B2l • TFA ^mtc ^^^DMF (4.0 ml) lC^fi?$-&, Boc-L-Ab 
9-OH (775 mg, 2.2 nunol) ^iM^. ^V%T*^^THBTU (1.14 g, 3.0 mmol), HOB 
t-HgO (306 mg, 2.0 mmol) J^^h V X.^)l>7 HA ml, 10 mmol) S:iP^> 

y^^j^^i^^z?^vi^^^y^)i^^)y^xx^y^'y'y^- (4X30 cm, 1%% 
^ I ^nn^}\^2^) -es^^b, -y it - 2^^<om.Ui't'km (i.3i g, i.ss 

mmol, JR^ 79%) HPLC ^^NfK, 11.7min. 

[0 0 8 6] 

3 0 . H-D-Tyr (Me)-L-I le-D-Pro-L-AbB-OH • TFA (Z)-^^ 
Boc-D-Tyr(Me)-L-Ile-D-Pro-L-Ab6-0Tmse (888 mg, 1.11 mmol) ;!/ 
(10 ml) Kmmh. m^y-^Z^^X^fcl N NaOHTK^m (1.32 ml, 1.33 mmol) 

XSm^-kW^^m^k^^X^tzL^ MgSO^-efg^^. mmh. Boc-D-Tyr(Me)-L-Ile-D 
-Pro-L-Ab6-0H5:#fe, TFA (5 ml) {C^«?b, m^yZ<i-^T^MM.\^t^o 

B.mm^'^^m.. mmy'^mx^. (778 mg, 1.07 mmoi, jr^ 

96%) $:#feo 

[0 0 8 7] 

HJSMS 1 . H-L-Ab7-D-Tyr(Me)-L-Ile-D-Pro-0H • TFA (D^m 

Boc- L-Ab7-D-Tyr(Me)-L-Ile-D-Pro-0Bzl (1.51 g, 1.89 mmol) J-A/ 
(5 ml) Kmmh. 5% Pd-C (150 mg) #:&T^MM7cS:ff o feo 5^®^, Pd-C 
M^Sr^j^b, BLm^WL^m^^^ Boc-L-Ab7-D-Tyr(Me)-L-Ile-D-Pro-0H$:#fco 

TFA (5 ml) {c^fi?b, ^?&T3O:0-ra}fiJt®b;t. MHT 
^llib, ^^^y^CD^ia^H-a-i^ (1.15 mg, 1.84 mmol, JjX^ 97%) S:#feo 
[0 0 8 8] 

mM^\ 3 2 . H-L-Ab8-D-Tyr (Me)-L-I le-D-Pro-OH • TFA (D^^ 

Boc-L-Ab8-D-Tyr(Me)-L-Ile-D-Pro-0Bzl (1.44 g, 1.76 mmol) ^:f.^J-)\f 
(5 ml) lC^«?b. 5% Pd-C (150 mg) #^ET^MM7cS:f? o fc. 5^1^^. Pd-C 
mm^mMh. ^mm^m^^^ Boc-L-Ab8-D-Tyr(Me)-L-Ile-D-Pro-0H&#fe, 
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^ti^ TFA (5 ml) izmmv. ^?^T3o^^ra]S^@bfc„ ^mm^^^^^ 

nm\^> m^<Dmmt^^ d.lS mg, 1.84 nanol, 42^ 97%) &#^o 
[0 0 8 9] 

HiSM 3 3 . H-L-Abg-D-Tyr (Me) -L-I le-D-Pro-Ofl • TFA® 

Boc-L-Ab9-D-Tyr(Me)-L-Ile-D-Pro-0Bzl (1.31 g. 1.58 mmol) ^:^^J-)\y 
(2 ml) izmmh. 555 Pd-C (150 mg) ^^T^M^^Sr^f o fco 12©^^. Pd-C 
mm^m^l^^ MIS^S^M*^. Boc-L-Ab9-D-Tyr(Me)-L-Ile-D-Pro-0H&#fe, 
TFA (5 ml) IZ^Mh, ^?^T30^P^®cSbfe. Rjl&m^m^^^ 31-5^ 

;v / (i:io) ^m^xmihh. m&r^mmzmmh^m oos « 

g, 1.42 mmol, JR^ 90%) S:#feo 
[0 0 9 0] 

3 4 . Cyclo(-L-Ab6-D-Tyr(Me)-L-Ile-D-Pro-) <D^^ 
H-D-Tyr(Me)-i:-Ile-D-Pro-L-Ab6-0H • TFA (778 mg, 1.07 mmol), HATU (616 m 
g, 1.62 mmol) j&tJt DIEA (0.75 ml) ^5^mhX 30 ^^IZ DMF (110 ml) 

10% ^x>^, 4% NaHCOg. ^3 J: tJ^:^JS:^cT*SfeV^, lIgS04 -^ISilbfeo 

mmm. mm:^^M^^Ml^. l0%^'x>m7K^?^> 4%j^m7K^^hU'i7A:?K^ 

^ys/rxs/u?!j>^;^^n-7b^^7^- (4X30 cm, i%;i^y-;i/ / ^nnjfN;!/ 

i.) M-fe^fi*^^ 146 mg (23%) &#fco HPLG ^^^1^, 9.06 min. , 

HRMS (FAB, dithlodiethanol), 579.2197 [M+H] , C27H4i05N/^Br (579.2182). 

^fc. Cl®^ Ab6 (Omm.-^n Br tcSmbTm^bfc flOAt adduct S:^t^^ 
^l^-rh^'^^-^^K. cyclo(-L-A(0At)6-D-Tyr(Me)-L-Ile-D-Pro-) 167 mg (27%) 
$:7:t-AilbT#fco HPLG 8.16 min., HRMS (FAB, dithiodiethan 

ol), 635.3312 [M+H], C32H430eN8 (635.3306). 
[0 0 9 1] 

3 5 . Cyclo(-L-Ab7-D-Tyr (Me)-L-Ile-D-Pro-) <D^^ 
H-L-Ab7-D-Tyr(Me)-L-Ile-D-Pro-0H-TFA (1.15 g, 1.84 mmol), HATU (1.05 
g, 2.76 mmol) DIEA (1.28 ml) S: 5 ^^SI bT30r$^#K: DMF (180 ml) K 

3 1 2.0 0 Z-S 0 222.1 A 
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M^x. m^tK}^^n^r:io ±tmm\^nmhr 700 mg (64%) 

HPLC 9.90 min., HRMS (FAB, dithiodiethanol) , 593.2300 [M+H 

], CggH^gOgNj^Br (593.2339). 
[0 0 9 2] 

mMM3 6. Cyclo(-L-Ab8-D-Tyr(Me)-L-Ile-D-Pro-) (D^m, 

H-L-Ab8-D-Tyr(Me)-L-Ile-D-Pro-0H • TFA (512 mg, 0.80 mmol), HATU (455 m 
g, 1.20 mmol) DIEA (0.56 ml) ^b^mVXS O^m^ DMF (80 ml) {C 

-f- (4X30 cm, 1%:^^^-;^ I i^nnj^ii/A) "^JlfSgb, 267 mg (5535) ®7 
*-A$:#fco HPLC 9.95 min., HRMS (FAB, dithiodiethanol), 807 

.2501 [M+H], CggH^^OgN/^Br (607.2495). 
[0 0 9 3] 

lligM3 7. Cyclo(-L-Ab9-D-Tyr(Me)-L-Ile-D-Pro-) ©-a-J^ 

H-L-Ab9-D-Tyr(Me)-L-Ile-D-Pro-0H • TFA (905 mg, 1.41 mmol), HATU (833 m 
g, 2.12 mmol) J^tJ^ DIEA (0.64 ml) &5:5>i!lbT 30 DMF (150 ml) IC 

- (4X30 cm, lX;jl^J?7-;i/ / ^V-UMl^) -eWSSb, 533 mg (61%) ®7 
:t-A2:#fco HPLC -^i^^^, 10.9 min., HRMS (FAB, dithiodiethanol), 621 
.2625 [M+H], CgoH^gOgN/^Br (621.2652). 
[0 0 9 4] 

HiiMSS. Cyclo(-L-Am6(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (D^l^ 

cyclo(-L-Ab6-D-Tyr(Me)-L-Ile-D-Pro-) (146 mg, 0.252 mmol) <r> DMF (0.5 
ml) ^WiXL^i^WWii^"^) (57.6 mg, 0.504 mmol) ^t^XX 3^r^M/J5$i^ 

XmWmX^fc. MgSO^T'fg;^^, l^j^b, i^^l:;K/S^^I^^{C^^bfc^:tx 
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i^'rjv^M-mmmhx lu mg (795^) <DW^m^nr^o hplg ^#^r^> 9.06 mi 

n., HRMS (FAB, dithiodiethanol) , 575.2879 [M+H] , C2gH430gN4S (575.2903). 
[0 0 9 5] 

3 9. Cyc 1 o (-L-Am7 (Ac) -D-Tyr (Me) -L-1 1 e-D-Pro-) 
cyclo(-L-Ab7-D-Tyr(Me)-L-Ile-D-Pro-) (133 mg, 0.226 mmol) CD DMF (0.5 
ml) ^WLiZ 'f'ySrWW.f!'^)'OJU (52 mg, 0.452 mmol) ^MXX 3 ^F^R^SSit 

T118 mg (89%) (DmV<m^i%t=.o HPLG >R#^r^, 9.90 min. , HRMS (FAB, dith 
iodiethanol) , 589.3605 [M+H], CgQH^gOgN^S (589.3060). 
[0 0 9 6] 

HJfeM 4 0. Cyclo(-L-Aa8-D-Tyr (Me) -L-I le-D-Pro-) ©-^^ 

cyclo(-L-Ab8-D-Tyr(Me)-L-Ile-D-Pro-) (267 mg, 0.439 mmol) (D DMF (1 ml 
) ^WX- y "i^A (100 mg, 0.878 mmol) ^MXX 3 ^fniB-l^ti^lc. 

22 mg (84%) (Om^m^mtc. HPLC ^W^m. 9.95 min., HRMS (FAB, dithiod 
iethanol), 603.3244 [M+H], C3^H470eN4S (603.3216). 
[0 0 9 7] 

IIJSM4 1. Cyclo(-L-Am9(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) <D^^ 

cyclo(-L-Ab9-D-Tyr(Me)-L-Ile-D-Pro-) (250 mg, 0.402 mmol) (D DMF (0.5 
ml) ^IK{C^:*"W^^ U 'J'A (91.4 mg, 0.804 mmol)S:Jn^T 3 ^^M^S^"^ 

xmtmWX^fc. MgSO^T'lg'B^, ^fe^bfc^:tx::^.7^;i/S:#il3|tiSb 
T190 mg (77%) C[)?fi^^tf^#7^o HPLC 'K^^^, 10.9 min., HRMS (FAB. dith 
iodiethanol), 617.3364 [M+H], C32H4g0gN4S (617.3373). 
[0 0 9 8] 

IIJ6M4 2. Cyc lo(-L-Am6(-) -D-Tyr (Me) -L-Ile-D-Pro-) SS dimer (SCOP 30 

2) (D^^ 
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cyclo(-L-Am6(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (114 mg, 0.198 mmol) (D:^9J 
(0.5 ml) mmz^9 J -)\^'^ry=^^r (lO eq.) $:f^M^i±TT-fe^;i/ 

s^m^^bfeo mmm^^ dmf (2 mi) ^c^^^b. 1 m ig (ni^y-;ix) 0.2 m 

1 -SrJD^T^fbSrffofeo ^^Lfc SS dimerS: Sephadex LH-20 (DMF) 
-e^^bTto 7K$:SDx.Tefel&5f5i:bT#7^o JR» 82 mg (78?^). HPLC 

11.6 min., HRMS (FAB, dithiodiethanol) , 1063.5391 [M+H] , Cg^HygOj^QNg 
Sg (1063.5361). 

[0 0 9 9] 

IISgM4 3. Gyclo(-L-Am7(-)-D-Tyr(Me)-L-Ile-D-Pro-) SS dimer (SCOP 304 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (118 mg, 0.201 mmol) (D:^^J 
(0.5 ml) ^?gK::ji^5r7-/!/ftr>^-r&f^ffiS-tirTT'fe^;i/«S:Bi5*b 
, 1 M (x^7-;i/) ^mxxnm7.}vy^ Ky;i/3l&^fbL> J^SSl/T ss 

dimmer 5: ^-fe|&5^i: b"r#:^= IR* 98 mg (89%). HPLC UW^^. 12.3 min. 
, HRMS (FAB, dithiodiethanol),. 1091.5684 [M+H], CggHggO^QNgSg (1091.5674 
). 

[-0 10 0] 

IIS6M4 4. Cyclo(-L-Am8(-)-D-Tyr(Me)-L-Ile-D-Pro-) SS dimer (SCOP 30 
6) (0-^^ 

cyclo(-L-Am8(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (222 mg, 0.368 mmol) (0:^9 J 
-Jb (0.5 ml) ^MK:>i^>^-;HlT>^-T$:#M$i^TTi2^;i/S&BS5*b 
, 1 M ig (x^/-;i/) &i0xT^)^;^;i/>'-f KU>'i/»^Mb> s^^bTSS 

dimer & Q-fetl^T^i: bT#feo iR» 167 mg (81%)„ HPLC 'K^^K, 13.0 min., 
HRMS (FAB, dithiodiethanol), 1119.5961 [M+H], CggHggO^QNgSg (1119.5987) 

■ 

[0101] 

IIJgM4 5. Cyclo(-L-Am9(-)-D-Tyr(Me)-L-Ile-D-Pro-) SS dimer (SCOP 30 
8) (O-^m 

cyclo(-L-Am9(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (95 mg, 0.154 mmol) Q^i^^-J 



ffilE^ 2003-3022274 



#2 002 — 044000 



(0.5 ml) mmz:^^ J -jvmry^^-r^i^m^-^xT'^'^jvm^^^iy 

dimer S: a-g&iK^TKi: bT#fe„ IR* 84 mg (98%), HPLC -^^^1^, 14.2 min. , 
HRMS (FAB, dithiodiethanol), 1147.6307 [M+H] , CgQHgjO^QNgSg (1147.6300). 
[0 10 2] 

6. Gyclo(-L-Am7(SMEt)-D-Tyr(IIe)-L-Ile-D-Pro-) (SS hybrid : SC 
OP 404)®-^^ 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (270 mg, 0.45 mmol) ® DMF (0 

.5 ml) mmz.:^^ ^ -jv^rye—r do eq.) ^i^m-^-^rr-^^jvx^}^ 

ry=^::^T^m^^. 2-^;b^-:/hx^ (10 eq.) ^tux. 1 M I 

2 (3i^y-;i/) 0.2 ml ^M?LXm^h%:n^t:^. ^^l^tz, SS hybridS: Sephade 

xLH-20 (DMF) ^^j^xwmi^^ ^^l^^s:f^v^, nm^h^m-&B^mmt.hx 

#fco iK* 30 mg (11 Si;)o HPLC Ul^^m. 8.9 min., HRMS (FAB, dithiodieth 
anol), 622.2877 [M] , Cg^H^gOgN^Sg (622.2859). 
[0 10 3] 

7. Cyclo(-L-Am7(S2Py)-D-Tyr(Me)-L-Ile-D-Pro-) (SS hybrid : SC 
OP 401)®-^^ 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) . (40 mg, 0.07 mmol) (Z)DMF (1 m 
1) mWiK2,2'-i?^ytlfVV> (31 mg, 0.14 mmol) ^tJ«;A >^ -;i/ST>^ — 

r (10 eq.) ^ija^. B^isM^bfcc ^mm^mm^. nv<m^y^yi^=i-i/ 

Vij^jv^u^h^^y-f - (4X30 cm, 1 %;^^ry-;i/ / ^Dn/i^;bA) XW 

mh. mmit-^m^mr=.o iK» 15 mg (385S5)„ hplc ^^^r^, 9.6 min., hrms 

(FAB, dithiodiethanol), 656.2952 [M+H], CggH^gO^NgSg (656.2940). 
[0 10 4] 

IIJgM4 8. Cyclo(-L-Am7(S4Py)-D-Tyr(Me)-L-Ile-D-Pro-) (SS hybrid : SC 

OP 402) CD 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (100 mg, 0.17 mmol) (ODMF (1 
ml) ^miCAA' -P'J^ytl^V Py (75 mg, 0.34 mmol) j^XJ^ it J - JV^T 

-T (20 eq.) tiM^. 8^r^^#L.fc. ^mm^mm^^ n-^m^y^viy^L 
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i/Vi^-^H^U^h'!f^y^— (4X30 cm, 1 %:^^J—)]/ I i7UU-^)\/h>) 
m%h. mS.i\^'^m^%f=-^ ^* 13 mg (13%)o HPLC ^fip^F^. 6.5 min., HRM 
S (FAB, dithiodiethanol) , 656.2934 [M+H] , C33H45O5N5S2 (656.2940). 
[0 10 5] 

IIJ§M4 9. Cyclo(-L-Am7(SEll)-D-Tyr(Me)-L-Ile-D-Pro-) (SS hybrid : SC 
OP 403)®-^^ 

5^5«_j;^3^tf;^(2-nhn'<-^>M) (515 mg, 1.4 mmol) ©DMF (2.8 mL) 
^?0lJC, ^^l^Vi^f-Ayy^^ (343 mg, 3.0 mmol), DCC (867 mg, 3.0 mmol) 

:S:tJfHOBt • HgO (214 mg, 1.4 mmoD^iQx., S^raM^b^o JyH^^T^R^^ 

^m^\^. fitMx5^;i/jc^«p?b, iox^x>m7jc^?g> Aim.ma^^i^h')'^^^ 

X^l^lSi^- e/a->i;:«7>?f>«/^n*7b^^7>f - (4X30 cm, 1% 

^'^J-Ji I i^nnrf^;uA) T*3^igb. 5,5'-e;5=-:^tfx(2-- hn'^if^ms? 
^^;i/T^ F) &#feo 

cyclo(-L-Am7(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (130 mg, 0.22 mmol) 0DMF (2 ' 
ml) ^?KlC5,5'-S?5^;«-fcf>?>(2--hn/<'^vmi^;<^;vr^ K) (198 mg, 0.44 
mmol) S.t>*:* y -;i/'iST>^— T (10 eq.) ^MX. 6^rf3M#bfeo 
S:li^=^> if>4(DDMFtC^;b^b. HPLC (column : YMC-Pack ODS-A 10X250 mm) 
•^5»8gb. tUB-fb-^ifefSi^^t- 13 mg (9.3%)o HPLC -^it^^. 9.5 min., 

HRMS (FAB, dithiodiethanol), 771.3201 [M+H], Gg^EgQCgNgSg (771.3210). 
[0 10 6] 

%mm 5 0. H D A c m^wm^'&.<JiM% 

2^IIJg-0?!fT'»SGOP® H D A C^^I®tF?Sffi®M^ S:^^ MttSrti^ b fcSu 
1 fur-containing cyclic peptides (SC0P)<D#5iO— 1 '^4 ICa^fo 3^^lS 
(Z)HDAC|5I*M-efe<S0 5 JCa^-r<};-5 3&Cyl-l, Gyl-2 (Furumai et al. (2001) Pr 
oc. Natl. Acad. Sci. USA, 98, 87-92.) $:7C{c:^4^5^ h 3 > 
7 * ^ - S/ a > IScam^^ * T' © j^^^iSC ^1* b „ 
[0 10 7] 

?c^(3DCyl-l, Gyl-2«5i#:n>7:t:;l-2/a>AmL^f:-efeS:«)«, LDLDO=i> 
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[0 10 8] 

mmy'^ i/rt {Cl X 1 0 2 9 3 Tm$:*^> 2 4 ^tS^JCH hHDACl 

4 *7^liVC?>?.HDAC6 S:|§m-r-2>><i^i5f- (littg) ^LipofectAmine 2000 r 
eagent (Life Technologies, Inc. Gaithersburg.MD) Srffi V%T h ^ >^ :7 x ^ 
S/3>Ufe. J&fe. Jiiat: hHDACm3^/<i^^-lip CDNA3 -HD 1 (Yang, 

W. M., Yao, Y. L., Sun, J. M. , Davie, J. R. & Seto, E. (1997) J. Biol. 
Chem. 272, 28001-28007.) , h H D A C 4 ^^^^ 3? -l± P c D N A 3 . 1 

( + ) -HD4 (Fischle, W. , Emiliani, S. , Hendzel, M. J., Nagase, T. , N 
omura, N. , Voelter, W. & Verdin, E. (1999) J. Biol. Chem. 274, 11713-117 
20.) , v^>?.HDAC 6|im^^<5?-lip cDNA-mHDA2/HDAC6 

(Verdel, A. & Khochbin, S. (1999) J. Biol. Chem. 274, 2440-2445.) 
V^fe„ OPT I -MEMtf»T?5^^^i'<?-S:St»;3at*'&:fe^. Dulbecco* s mod 
if led Eagle's medium (DMEM) lC^;ffi$:^SIbT19^^-r M/fc 
« MSrPBST'Sfeo^^, lysis buffer (5 OmM T r i s -HC 1 (pH7. 

5), 12 0mMNaCl, SmMEDTA, 0. 5%Noiiidet P- 
4 0) izmmV. y->^-5/H>bfeo ±m^^^Mm\>Z^i)mi^^ ProtelnA/O 

plus agarose beads (Santa Cruz Biotechnologies, Inc.) S:ffiV^T, 

^>y^•^5:I^V^feo -eC5#> HDACl, HD AC 4 

a n t i -F L AG M2m#^ (Sigma-Aldrich Inc.) ^tQ^. HDAC6^ 
^^®S-&femJ:?»lClia n t i -HAUi^ (clone 3F10, Roche Molecular Bi 
ochemicals) ^M^X ^-CX' iW^Rm^-^fc-o ZLtltCT If-XSrSDA. 
X4°CXimmB.l^^'^rc^^ lysls buffer*er:^D-:J^t^-X&3laSfeV^, H 
D buffer (2 OmM T r i s -HCl (pHS. 0), ISOmMNaCl 

1 0%^U-fen— a complete protease inhibitor cocktail (Boehringer 
Mannheim, Germany) ) 7?-iaSfeofco HD buffer (200/il) 4«FLAG 
K:f^\^ (4 0/ig) (Sigma-Aldrich Inc.) *fc»HA/<::^^F ( 1 0 0 g 
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[0 10 9] 

-j]y^hXHDACmmm.mMtLX^^nX\>^^hVn:^3f^yA (TS A) 
&DMSO|C^«?bT, OmM<Z)jE^IS^Mi^l/fc, tlCI^ ^ 

fc»n:y hn-;i/(3DTSA#:fcT> JiISHD AC^?Si: C^h] -e^pibfcris^ 

It. |^<a=l>hn-;i/JCi3l^.5HDAC^'l4®5 0%ISWaSf( nCSO (nM) j ) 

x-rnvtc. (^1-4) . 

[0 110] 

"^(Om^lS.^^ (Dr. B. Vogelstaein) ^r^^^C-^^t b fcmT'fe U . 10%FBSS: 
^^f®5FlIbfc-0^3./<<-3?-&ffiV%-C^^S:f?ofco z:OlIFLL-9jmiS%85000 

^99/*lrfJT% 6^K^«b^^, Ml^'fb^Wm/t*!?:^^, §l^^#18^r^ 
^^bfeo - --e%TSA&HDACia§?SttK:j|HHt-SP 2 1 >^D=E-^ 

[0 111] 

Luc Lite (Packard BioScsience Company) S:MV>, |fflBS|:^{C^^bTV>S;i/ 
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-t^aymmi TECSO (nM) J )$:fflV^Tjt^bfc (^1~4) » 
[0 112] 



IC50 (nM) 



SCOP No. 



HDACl 



HDAC4 



HDAC6 



P21 •fo^—i' 
ECSO (nM) 



mm mmmm 



148 


81.4 


17.0 


> 500000 


6720 


CylKLDLL) 


C5 


149 


2-37 


5.22 


44300 


596 


Cyl2(LDLL) 


C5 


150 


2.10 


4.26 


5560 


504 


CyI2(LDLD) 


C5 


151 


932 


7340 


28500 


> 100000 


Cyil(LDLD) 


C4 


152 


4.60 


2.06 


1400 


309 


Cyll(LDLD) 


C5 


153 


9.13 


91.0 


8050 


9850 


Cyll(LDLD) 


C6 


154 


38.1 


99.2 


2470 


31400 


CylKLDLD) 


C7 



[0 113] 



[0 114] 



ffi|iE# 2003-3022274 



#2 002 — 044000 







IC50 (nM) 


P21 ^xx^--^ 




SCOP No. 


HDACl 


HDAC4 


HDAC6 


EC50 (nM) 




296 


763 


222 


> 500000 


7730 


CylKLDLL) C5 


298 


114 


33.7 


418000 


5800 


Cyl2(LDLL) C5 


300 


61.1 


36.2 


255000 


7370 


Cyl2(L,pLD) C5 


302 


7200 


> 500000 


> 500000 


> 100000 




304 


142 


145 


> 500000 


341 


CylKLDLD) C5 


306 


153 


319 


1320000 


847100000 


CylKLDLD) C6 


308 


983 


505 


745000 


235000 


CylKLDLD) C7 



[0 115] 



[0 116] 
X = ^^^ih^m (hybrid) 



SCOP No. 


HDACl 


IC50 (nM) 
HDAC4 


P21 •T'n^— ^ 
HDAC6 EC50 (nM) 




401 


NT 


NT 


NT 


1360 


152 + 2-Pyridine 


402 


6,76 


68.3 


1610 


1310 


152 + 4-Pyriduie 


403 


21.5 


18.9 


6080 


1800 


152 + Eilman's reajent 


404 


217 


355 


201000 


1360 


152 + mercaptoethanol 


401/DTT 


NT 


NT 


NT 


815 




402/DTT 


0.553 


1.12 


2010 


470 




403/DTT 


1.15 


1.53 


4730 


748 




404/DTT 


2.44 


13.0 


15400 


754 










4 0 




(NT: No. tested) 
mfE#2 0 0 3 



^^i^2 0 0 2 — 0 4 4 0 0 0 

[0 117] 
[0 118] 



[^4] 

Ig-Sav ha-;i/ (tsa) 





IC50 (nM) 


P21 ^13^—^ 


TSA 


HDACl HDAC4 


HDAC6 EC50 (nM) 


TSA 


19.2 68.3 


27.2 445 



[0 119] 
[0 12 0] 

MMm^ 1. ^HBSi^^;b't®HDAcia»^tt®tife 

Mt-Sri:JCj:y^ofeo f^MlCl*, (HeLa) tilOXFBS?:?^ 

^^bfeDMEM^^$:MV^. 37°C. 5?S-m^l:^^#^T, 7K^,^^5fa b >f > ^ a. /< 

^^bfeo MJiSS:PBS-e^ofe^> lysis buffer ( 5 0 mM Tr i s-HCl ( 
pH7. 5), 12 0mMNaCl, SmMEDTA, 0. 5 % N o n i d 



2003-3022274 



• 




#2 002 — 044000 



et P-4 0) JCMb, y-^-i/3>Lfeo ±m^'A^ts>^mK^')M!^^ S 

DS buffer i:?g-^u, 100*0 T*5^ra«LSbfe-9'>:/;v&i5%SDS>?f;i/-e«^^«r^ 

j^^.y^)^ 2^^mi^ : ant i-y'-'^X (LIFE SCIENCE) -e^ita^ECLCamersham pharm 
acia biotech)^Sb. T-fe^MbA^ ^^To (SS) „ ^e^> 06 

[0 12 1] 

EI 6 icat-r ji U , P21 ^ - ^ -^^?SffiMS®Mm(EC50) ii-mb feEES 

So 

[0 12 2] 

mnm 5 2 . ms^^^^^ ^ 

SCPOCDM^ttT-Xh^rUbMiESm (TIG-3) , t: (HeLa 

^Srtfo^o TIG-3li30000M/welU HeLaJ±10000M/welI(Z)^Jig^M'e 9 6 7^: 
V^^^O>^W-b tcSa b. #wel 1 ^ fc ±iacD^Sl00 A 1 ttrT'18^^^* b 
^^lC#&3@ibfe^m^t-^ife>^iei&^ilDl>^ 5l^^#48^r4^«l-3^- 
[0 12 3] 

#well®Ji»30Al&Slf® 9 6 5^'9'>f l^- MC^b(A), ^ofeJl^fi^Bi? 

V^fco -ezilC. 0.5%Triton-X / PBS ^100/i l*n;^T> M^^S?^"^- S,e>lC 
grjCD9 65^V>f^n>^U'-h{C30/tiro^bfe(B), rne>®9 6f^-7-i^UZf 
U-bA, BCD^S-wellKlLDH-Cytotoxic Test (Wako)(Z)«W^?g[&30 At lT-:3A4x, 

M/JS^r-^lL^i^fco 0D560 nm0|^^33l|g$:V-f ^ n:/ V- h U -^-(Softmax) 
T'M^bfeo 3SilLDH^^bT[A/(A+B)]S:^tofe. Pfi^vSffii^, JMLDH^SO % 
i:«;Si:^(3D?i^S:LD50i:bTatbfe. J&fe^ 3^)^^^HBS^^6«f«WIS^W?S««>M 



4 2 



ffi|iE4t 2003-3022274 



2002—044000 



[0 12 4] 





LD50(nM) 








HeLa 


TIG-3 




TSA ■ 


41.4 


1580 


38.2 


SCOP 152 


225 


6160 


27.4 


SCOP 304 


151 


3471 


23.0 


SCOP 402 


1090 


12800 


11.7 


SCOP 402/DTT 


<1 


4160 


>4160 



[0 12 5] 
[0 12 6] 

mmm 5 3 . ^^^^.(dwm 
SCOP i52i:scop zoA<Dskm^'V(D^^^(Dmmit&s-r<D:^^X'n^r=.o fcs 99 

/ilcplCSCOP 152:5tl?SG0P 304 (10 mM) &1 a liH^T 3 7 ^T'-f b b 

feo ml(©Bfm:ii^;^i:li^®^*^'i-^^^*®N^^*^*^^"^ 
ttmbfeo r©l^mx^;v*B800;.iS:iiy, itmx^;v5:M5Sbfe^DMS0 100/t 
l&Jn;lT^^^iifeo r(5[)^?SS:HlCDMS0T'l 0 |g#&f?bfe%® &fflV^Tp21 >^ 

n^-^tSI#?S'^c5iS^^t5^^-o ^>^dp^K-h^r50(Z)mi£&ioo%iibT?S 

•ffi^jHlgbfe (07) o 
[0 12 7] 

miK^tm^). M^T'SGCP 304liSCOP 15ZJ:i)%^m^^'^i^^1SL^^^ 
^ a r i: ;{)^^ S . ^ ti :r - ^ ti r j: y ^Slt J:# 

bfei:#^e)ns- 

[0 12 8] 

4 3 miiE# 2003-3022274 



2002—044000 



[0 12 9] 

JlJ^ODMU. ii^nm<DWkZmmmi^^ HDAGI. 4^cMbT^^K^^C3^V^|JS«^ 
ft^att. =8eoT, %mn<OWkQmmm\t.^ hdac, HDACl,4lC||#b 
TV^S^«CD?^'^^^lbT, ^TMb^So ^^^(DHDACmWM®^^:^^ 

tt, »^iibT2-T^^-n-7AnT;i/;Jj>m&ffiv>sri:icj:y, a>*®HD 
3 i: k: J: y . ^«^«CDlr VNHDAClfiWM^fe if (D l§^ic«#t ^ ^ i^m'^-^ ^ 

So 

[0 13 0] 

m 1 ] ?siss-e2>s5^:r-;i/^*T'®j^^i^i5c 5 (Z)ldld^^s vm^ldll 

[02] ?S^aT'feS5^:t-;V«*'r'®^^Mifc4-7®SC0P(O#)tS7r: 
i-o J&fe, 0^CfeV^■CSCOP152 (C5) li, mii:««bTa^^. 

2^bT^a^bTV%S„ 
[04 ] SCOP 1 5 2 ic«^(Z)ft;^ifei%M^S-fe:rcA-f :/U v KM®SC0P 

S: ^ VN X X ^ > j; y ^11^ b feS^m 'fe^t*. 

7] SCOP 152ilSC0P 304(Z)llil^tfrT'O^^tt&ffM&4fofc^^S:7rC 

4 4 mii#2 003-3022274 



#2 00 2 — 044000 




2003-3022274 



2002—044000 



[011 




SCOP 148 

Cyhl type. LOLL, C5 
cycIo(-LAm7-DTyr(Me)-l.llerLPro-) 




SCOP 1 49 
Cyl-2 type, LDLL, 05 
cyclo(-LAm7-DTyr(Me)-Llle-LPIp-) 




SCOP 1 52 

Cyl-1 type.LDLD.CS 
cyclo(-LAm7-DTyr(Me)-Llle-DPro-) 




SCOP 1 50 

Cyl-2 type, LDLD, C5 
cyclo(-LAm7-DTyr(Me)-Ule-DPip-) 



mii£#2 0 0 3-3 0 2 2 2 74 





SCOP 1 53 

Cyhl type.LDLD.Ce 
cyclo(-LAm8-DTyr(Me)-LMe-DPro-) 



SCOP 1 54 
Cyl-1 type. LDLD. C7 
cycio (-LAm9H3Tyr(Me)-Llle-DPro-) 




SCOP 304 



SCOP 152 

Cyl-1 W0.U3LD.es 
cyel<H-LAm7-OTyr(Me)-UIH3Pr»-) 



2 



milE#2 003-3022274 




miiE# 2003-3022274 



[06] 



2002—044000 



TSA 

500 100 10 



152 

0.1 2000200 ao 



304 

2 02 IQOOKX) 10 



1 0.1 



histoneH3 ► 
hlstoneH4^ 




(B) 



hlstoneH3 ► 
hlstone H4 ► 



302 

1001100 10 



306 

1030100 10 



308 

0.1 1000 100 10 





4 



ffl|Eift2 0 0 3-3 0 2 2 2 74 



2002—0 44000 



mm^m (D -t?^SnSHDACm»^Jli> HDACI, 4lC^bTB«^ 



4-7 




(1) 



1 



ffilE^ 2003-302227 



2 0 0 2 — 0 4 4 0 0 0 



m M A 



[502062434] 



1. MM^MB 2 0 0 2^ 2^200 

^ m ;^3£m;nprt?^# 655-21 



1 



ffl|iE#2 003-3022274 



0 



2002—044000 



ffi 1^ A 



mm^^ [5 0 2 0 6 3 1 0 9) 

1 . B 2002^ 2^200 



2 



miE# 2003-3022274 



2002—044000 



m m A m. m ^ 



C5 0 2 0 6 3 1 1 03 

1 . ^M^B B 2002^ 2B20H 

ft m «^IP?i:mEM*^l-3-l 6-403 



3 



ffiSE#2 0 0 3-3 0 2 2 2 74 



